Summary &mdash; Previous studies have found iron-containing granules in fat cells of adult worker honeybees. By using different preparation techniques, we collected additional data on their occurrence, origin, formation, relative composition and possible function.
Introduction
Many invertebrates are capable of dealing with surplus ions and toxic metals by a process of biomineralization. In several tissues -mostly involved with digestion, storage or excretion -mineralized granules are formed within the Golgi vesicles or the cisternae of the granular endoplasmatic reticulum (Jeantet et aL, 1977; Simkiss, 1979 Simkiss, , 1981 Brown, 1982) .
The presence of calciferous granules in midgut epithelial cells of the honeybee has been known for some time (Koehler, 1920) ; they clearly correspond to the spherocrystals described in other insects (Martoja et at, 1984) .
Iron-rich granules were described for the first time by Kuterbach et aL (1982) in the fat body of adult honeybees; however, these fat cells were mistakenly called oenocytes. This slip was adopted by Loper (1985) , who described iron-rich granules in the oenocytes of drones. Later, Kuterbach and Walcott (1986a,b) provided a more thorough description of the granules in the trophocytes of adult workers. They examined the possible role of these structures in the detection of the earth magnetic field by honeybees; the granules were described as membranebound, but &dquo;without association with any cellular organelle such as mitochondria or endoplasmatic reticulum&dquo;.
Finally, similar granules were described in 1987 by Da Cunha in the fat cells of a stingless bee, Scaptotrigona portica Latr. Pending a study on the ultrastructure of the fat body and the midgut in the adult honeybee, our attention was drawn by the occurrence of electron-dense, apparently mineralised structures both in the trophocytes and in the midgut columnar cells. By using different preparation techniques, we collected additional date on their occurence, origin, formation, relative composition and possible function, which adds considerably to the knowledge of these cellular inclusions.
Materials and Methods

Animals
Honeybees of.known age were used, both from an outside hive and from experimental cages. Adult bees less than 24-h old, which emerged in the incubator, were color-marked and joined to their colony, or kept in the laboratory in rearing cages with 50 to a cage. The animals were provided with a piece of comb foundation, drinking water, sugar syrup (1 : 1 ) and a mixture of comb pollen and honey (2 : 1 ). In some experiments where the effect of pollen nutrition on the occurrence of iron-rich granules was studied, the mixture of comb pollen and honey was omitted. The rearing cages were kept in a dark, climatized room at 30 °C.
Histology
Dissection and preparation of the fat body was carried out as described by Raes et al. (1985) ; additional care was taken to adjust the osmolarity of the fixation buffer at 440 mosm (Raes et aL, 1987 (Hayat, 1981 Morgan (1984) However, in unstained sections, their appearance is less homogenous, suggesting the existence of a matrix which is not naturally electron-dense, but which has a strong affinity for lead and uranyl.
In order to determine the origin of these granules, we studied fat cells of young honeybees. In 24-h-old bees, the granules are relatively rare, but they can already be found in every fat cell. At this time they measure between 100&mdash;150 nm. New granules are formed within the cisternae of the rough endoplasmatic reticulum (RER), close to both the plasma membrane and the nucleus. Young granules bud from the RER with their membrane still carrying some ribosomes ( Fig. 1, inset (Gouranton, 1968; Martoja et al., 1984) . At this point the nature of this organic matrix has not been elucidated. EDX analyses of granules on thin sections yield the same results as described by Kuterbach and Walcott (1986a) : 2 large peaks for P and Fe, and a smaller peak for Ca; in some cases we also found traces of K and Na. However, it is known that the preparation procedures necessary for thin resin sections involve serious extraction of both organic and inorganic material (Brown, 1982; Mason and Simkiss, 1982 Loper (1985) and by Kuterbach and Walcott (1986a) . However, we think it more probable that, like the typical spherocrystals which are also numerous in the midgut epithelium, the iron-rich granules serve in eliminating surplus ions by a process of biomineralization. As the midgut spherocrystals contain only traces of iron, their affinity for this element is apparently too small to deal with the high concentrations present in pollen nutrition. A further intensification of the iron elimination system described by Locke and Leung (1984) would therefore form a useful adaptation.
Apart from iron, the granules contain several other elements and it is interesting to note that after peroral administration of lead chloride, they store this heavy metal just like the spherocrystals (Raes et al., 1988 
